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FORESTS AND HUMAN PROGRESS 

By Raphael Zon 

U. S. Forest Service 

Forests have had an important effect on the distribution of mankind 
over the earth's surface. They have deeply affected the spiritual and religious 
life of the tribes living within them or near by. They have been a source of 
raw material indispensable to the economic development of the human race. 
The relations between forests and man are manifold and varied throughout 
the course of human progress from the primitive stage to the present highly 
developed economic organization. 

There, may be recognized three stages in the relation of man to forests : 
(i) Civilization dominated by forests. 

(2) Civilization overcoming the forests. 

(3) Civilization dominating forests. 

Just as we had the stone age, the bronze age, and the iron age at the same 
time in different parts of the earth, so we have simultaneously the three 
stages of the relation of man to the forest. Thus in central Africa and South 
America man in his relation to the surrounding forest is in the first stage; 
in a considerable part of North America and in Asia he is in the second; 
and in Europe and in parts of the United States he is already in the third. 

Civilization Dominated by Forests 

If no attempt is made to go back into the mode of life of our simian 
ancestors, whose abode must have been the forest, 1 and our survey is 
confined to the beginnings of civilization in Europe, Asia, and America, one 
fact stands out clearly; namely, that the forests in the early stages of 
human progress did not offer favorable conditions for the settlement of 
primitive man; on the contrary, they were always an element inimical to 
the spread of mankind over the earth. 2 

The first and most striking evidence that this is so is the fact that only 
few traces of prehistoric man are found in densely forested regions. The 
chief memorials of Neolithic man in Britain, for instance, are found on the 
moorlands which in these ancient times appeared as islands of open habitable 
land above the vast stretches of swamp and forests. 3 A study of the occur- 

1 Attention, however, may be called to Barren's thesis that desiccation and reduction of the forest (central 
Asia) acted upon our simian ancestors as a controlling factor in the evolution towards man (Joseph Barrell: 
Probable Relations of Climatic Change to the Origin of the Tertiary Ape-Man, Scientific Monthly, Vol. 4, 1917, 
pp. 16-26). 

2 Robert Gradmann: Das mitteleuropaische Landschaftsbild nach sainer geschichtlichen Entwicklung, 
Geogr. Zeitschr., Leipzig, Vol. 7, igoi, pp. 361-377; reference on p. 366. 

Karl Sapper: Die mittelamerikan'sche Landschaft, Geogr. Zeitschr., Vol. 8, 1902, pp. 480-515; reference 
on p. 492. 

3 H. J. Fleure, Racial History of the British People, Geogr. Rev., Vol. 5, 1918, pp. 216-231; maponp.219. 
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rence of human settlement from the earliest Stone Age tells the same story, 
namely, that the cradle of human civilization was not a primeval forest. 

The first great nuclei of population, the seats of the earliest recorded 
civilizations both in the Old and in the New World, originated in arid 
regions, at best only scantily covered with forest. 4 In the Old World the 
Egyptian, Babylonian, Assyrian, and Phoenician civilizations arose in hot 
and dry regions in climate not unlike southern Arizona and New Mexico. 
Within the "rainless belt" extending across North Africa, Arabia, Persia, 
and on through Tibet into Mongolia, or from the borders of it, have come 
all the conquering races of the Old World. 

Similarly in the New World the nations which developed a high degree 
of civilization were those in the arid regions of Mexico and Peru — the Aztecs 
and the Incas. 5 

Primeval Forests an Obstacle to Human Migration 
and Colonization 

Forests have acted as barriers to human colonization in all parts of the 
world. In the Alleghanies as well as in tropical West Africa 6 the forest 
for many decades delayed the penetration of the white man into the interior 
of the continent. It took the American colonists about 200 years to reach 
the crest of the Appalachians. 7 It prevented the spread of the Hamites* 
from North Africa southward and stopped the movement into the Congo 
region of the cattle-keeping aristocracies such as the Bahima which had a 
social, political, and military organization superior to other tribes. In the 
heart of the Congo forest no traces of an ancient population have been 
found. All evidence points to the comparatively recent penetration of 
man. 9 The expansion of the Inca Empire from the high plateaus of Peru 
and Bolivia eastward was limited by the impenetrable forests of the head- 
waters of the Amazon River. 10 Attempts to penetrate down the eastern 
valleys brought feeble results. In contrast is the southward expansion of 
the Empire — to or beyond the river Maule^ — by roads where neither the 
frigid heights of the Cordillera nor the inhospitable desert proved so formid- 

* Paul Vidal de la Blache: La repartition des hommes sur le globe, Ann. de Giogr., Vol. 26, 1917, pp. 81-93 
and 241-254; idem: Les grandes agglomerations humaines: (1) Afrique et Asie, ibid., pp. 401-422 (abstracted 
in the Ceogr. Rev., Vol. 7. 1919. PP- 52-53). 

6 Remains of the Maya civilization are now found in the dense tropical forest. Huntington however suggests 
that this civilization arose and flourished during a time of drier climate. The succeeding moister period favored 
the growth of that type of heavy forest so inimical to human progress. Ellsworth Huntington: The Climatic 
Factor as Illustrated in Arid America. Carnegie Instn. Publ. No. 192, Washington, D. C, 1914. 

6 Siegfried Passa-rge: Die natiirlichen Landschaften Afrikas, Petermanns Mitt., Vol. 54, 1908, pp. 182-188, 
reference on p. 186. 

7 M. K. Genthe: Die geographischen Grundlagen der amerikanischen Geschichte, Geogr. Zeitschr., Vol. 15, 
1909, pp. 386-408 ; reference on p. 390. 

s Emmanuel de Martonne: La vie des peuples du haut Nil, Ann. de Giogr., Vol. 5, 1895-96, pp. 506-521; 
Vol. 6, 1897, pp. 61-70; reference on p. 63. 

• Sir H. H. Johnston: A Survey of the Ethnography of Africa, Journ. Royal Anlkropot. Inst., Vol. 43, 1913, 
pp. 375-421; reference on p. 396. 

10 Alfred Hettner: Regenverteilung, Pflanzendecke und Besiedlung der tropischen Anden, in Festschrift 
Ferdinand Freiherrn von Richthofen," Berlin, 1893, pp. 197-233; reference on p. 229. 
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able as the barrier of the forest. The history of the Spanish conquest is 
similar: the forest continued to mark the boundary of effective control. 
Indeed much the same is true today. 

The Ancient European Forests 

The Romans, the greatest colonizers of olden times, were forced to stop 
in their expansion and Empire building at the boundaries of the dense, 
virgin German forests whose inhospitable and somber nature was pictured 
in dark colors by such ancient writers as Tacitus, 11 Pomponius Mella, 12 and 
Marcellinus, 13 who spoke of the forests as of something horrid and inacces- 
sible and unsuited for human habitation. The more recent European 
historians, such as Gradmann 14 for instance, consider the boundary of the 
Roman Empire as coinciding with the western boundary of the coniferous 
forests of southern Germany. The strategic genius of the old Romans 
clearly perceived that it was not the German mountains themselves, which 
were only moderate in height, that formed the bulwark of the ancient 
Teutonic freedom but the vast primeval forests with which they were 
clothed. In their writings they referred to the saltus (break or forest) and 
not to the Montes Germaniae. 

Just as the Romans were compelled to stop in their colonizing activities 
at the boundary of the virgin forests of central Europe, so the successive 
later waves of the nomadic tribes which moved from the eastern prairies 
westward — Huns, Magyars, Avars, and the like — broke up when they 
reached the barrier of primeval forests. The routes of migration in western 
and central Europe were largely determined by the openings in the primeval 
forests. 15 

The difficulty with which primeval forests could be penetrated made them 
always an obstacle to all great historic migrations of man. On the grass-' 
lands pack animals could be used, and here the wheeled cart originated. In 
the primeval forest where a path must be hacked out with the aid of ax 
and knife man must be his own burden bearer. 16 Three or four miles a day 
is the average rate of travel in such forests. Not infrequently man depends 
here on the animal trails. Mammoth and rhinoceros in the ages past were 
the first trail builders in the forests of central Europe, just as the elephants 
are breaking trails now in the African and eastern Asiatic forests to be later 
followed by man. The bear trails served as roads for the Teutons in the 
primeval forests of Europe, just as they are now doing in the forests -of 

11 Silvis horrida, paludinibus foeda (Germania, 5). 

u Terra montibus aspera, silvis ac paludinibus invia (De Chorographia, 3,3). 

13 Horrore silvarum squalentium inaccessum (Rerum Gestarum Liber, 15, 4). 

14 Robert Gradmann: Der obergermanisch-ratische Limes und das frankische Nadelholzgebiet, Petermqnns 
Mitt., Vol. 45. 1899, pp. 57-66. 

16 Paul Vidal de la Blache: La France — Tableau geographique, Paris, 1908, p. 29 and accompanying map. 
16 Georg Dressier: Fusspfad und Weg geographisch betrachtet, Mitt, des Vereins fur Erdkunde zu Leipzig 
Vol. 45, 1905, pp. 137-239; reference on pp. 176-181. 
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Kamchatka and Siberia for the hunters of fur animals. 17 In North America, a 
Humboldt remarks, the "bison pointed out to man the best roads through 
the Cumberland Mountains." In medieval Europe the wild cattle broke 
the first trails in the forest, just as in our own western forests the cattle 
trails were the first which many of us traveled. 

Forests of the North 

In the northern forests the main obstacles to the movement of man are 
vast swamps and muskegs. In winter the snow cover usually improves the 
facilities for movement. Light sleds, skis, and snowshoes are then the chief 
means of travel. 18 In summer, however, this advantage of the northern 
forest over the tropical one is lost, and it is necessary to use the rivers for 
roads. Where these rivers are often interrupted by rapids or falls, light 
transportable canoes had to be used, as they are still being used by the 
North American Indians. Such means of transportation, although they are 
of great help, are not, of course, sufficient or adequate for easy communica- 
tion. For this reason all world trade routes have always kept away from 
virgin forest regions. Not a single transcontinental railroad has yet been 
cut through the forest region of the Amazon or Congo, and such railroads 
as the Trans-Siberian and the Canadian Pacific skirt only the southern 
boundaries of the virgin boreal forests. 

Middendorff 19 in his travel through eastern Siberia was surprised at the 
scarcity of wild game, which became abundant only toward the steppes 
and in the vicinity of human habitation. In his travel through the forests 
he found an insurmountable obstacle in the vast swamps. In winter when 
they are frozen over it is possible for men to enter the forest and cut wood, 
but it is out of the question to establish a permanent dwelling on the un- 
stable ground. The swamp forests, therefore, are not inhabited. Even 
where the soil is not swampy the foot sinks deep in decaying vegetation, 
while fallen, dead, or diseased trees lie athwart the dense upright trunks 
and thus impede movement. Darwin, in his ascent of Mt. Tarn in Tierra 
del Fuego, encountered difficulties of a similar character. 

The records left by ancient writers regarding the primeval forests of 
central Europe agree with descriptions given by modern travelers of the 
forests of the north which still remain intact. Pliny presents a picture of 
the primeval forests of central Europe which is not unlike that given by 
Middendorff of the primeval forests of eastern and western Siberia. He 
speaks of gigantic trunks capable of holding up thirty men in the water, 
of oak roots lifted like arches or forming mounds of earth, and of great 
islands of wood floating on the rivers; just as the rivers of Siberia today 



» A. T. von Middendorff: Reise in den aussersten Norden und Osten Sibiriens, 4 vols, and atlas, St. Peters- 
burg, 1848-75; reference in Vol. 4. 

'» H. Baulig: Sur la distribution des moyens de transport et de circulation chez les indigenes de l'Amerique 
du Nord, Ann. de Glogr., Vol. 17, 190S, op. 433-456. 

18 Middendorff, op. cit. 
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are cumbered with trunks of trees uprooted and accumulated in huge 
natural rafts, so that to travel even by water is difficult. 

Dense, extensive forests are perhaps the most formidable of natural 
barriers. Areas which otherwise would be easy of access, become unfriendly 
and inaccessible when covered with high and dense forest vegetation. 
Mountain slopes which if cleared would be accessible are inaccessible when 
covered with a dense forest. As Arrigo Lorenzi has pointed out, even the 
low and twisted forest vegetation characteristic of the dolomite region of 
the eastern Alps — and that of the San Bernardino Mountains of southern 
California might also be instanced — presents a serious obstacle to travel. 



20 



The Sparse Population of the Forest 

Comparison of a map showing the density of population or settlement 
with one showing the distribution of the principal natural types of vegeta- 
tion, such as desert, forest, grassland, shows at a glance that the most 
scattering population is found in the deserts and in the large stretches of 
primeval forest. This holds true of the northern forests of the temperate 
region and the tropical forests of the Amazon and of northern Australia, 
Where the density of population is less than one per square mile, as well as 
of the Congo forest and the primeval forests of southeastern Asia, where 
the density of population is also very low. This belt of sparse population is 
clearly distinguished from adjoining prairie or otherwise treeless regions, 
where the density is considerably greater. Similar maps, only on a larger 
scale, for individual countries show that the timbered belt in the mountains 
has a thin population while the valleys below are densely populated. 21 Even 
the alpine meadows above the timber line may have a denser though tem- 
porary population. In the timbered belt are found only a few huts of hun- 
ters and wood-choppers. 

A primeval forest at the lower stages of human civilization is of little 
importance as a source of trade. The local demand for wood material is 
fully supplied from the fringes of the forest region. The export of large 
quantities of wood is out of the question because demand and means of 
transportation are lacking. There remains only hunting and grazing. It is 
true that throughout the Middle Ages hunting and pasturing of swine in the 
forest were not insignificant sources of revenue to many a king. This, 
however, was also possible only on the outskirts since the interior of the 
dense and dark primeval forests is unfavorable even for wild animals. Every 
one who has traveled through the virgin Douglas fir forest of Puget Sound 
has been impressed by the lack of animal and bird life. An occasional 
squirrel or chipmunk is about all that one is likely to see for days. The 

20 Arrigo Lorenzi: L'uomo e le foreste, Riv. Geogr. Italiana, Florence, Vol. 25, 1918, pp. 141-165, 213-242; 
Vol. 26, 1010, pp. 47-57. Special mention should be made of this suggestive study to which the writer is indebted 
for several of the instances used in this paper. 

21 For an admirable illustration from the Austrian Alps see the maps of population (PI. n) and use of the 
land (PI. 10) in Norbert Krebs: Landerkunde def osterreichischen Alpen, Stuttgart, 1013. 
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primeval forests of Asiatic Russia, the so-called Siberian taiga, and the trop- 
ical selvas of South America support very few wild animals. This is less true 
of temperate broad-leaved forests where abundant mast of beech and oak 
furnish food for animals and often for men. Such poverty and inaccessibility 
of the virgin tropical and northern coniferous forests make them almost 
entirely unsuited to human settlement. In the early colonial history of 
America the virgin forest was in the true sense of the word "No Man's 
Land." 

Forests as Territorial Boundaries 

The difficulty of traveling in the forests made them play, at the lower 
stages of human culture, the part of territorial boundaries. A wide forest 
belt served the purpose of defense against attack from a neighboring tribe or 
nation better than does the boundary line of the modern state. 22 This explains 
the existence of many forests as political boundaries in the ancient nations of 
central Europe. Classical examples of the function of the forests as political 
boundaries are afforded by the forests of the mountain ranges of central 
Germany, which, according to the description by Julius Caesar, extended 
for a distance of 9 days' travel in width and 60 in length and first separated 
the settlements of the Celts from those of the Teutons 23 and later became the 
boundary between northern and southern Germany. The outside bounda- 
ries of the ancient Teuton Empire were the forest-covered mountains of the 
Ardennes and Vosges, 24 which from the Carolingian time until the twelfth 
century served as the most effective defense against attacks from the west; 
and the Bohemian, Silesian, and Pomeranian forests provided a similar 
protection on the east. 25 In the same way, what is now Austria and once was 
a part of the ancient German Empire, was separated from Hungary and 
protected from attacks by the Hungarian hordes, not by the narrow Leitha 
River, but by the wide belt of mountain forests and the forest-covered 
valleys that lay between the mountain chains. 26 Primeval forests which 
extended as far as the Danube had served also as political boundaries 
separating the old German province of Austria from Bohemia. 27 According 
to Grimm, the German word Mark, which means boundary, was originally a 
synonym for Waldland, or woodland. 28 The old Romans also considered 
forest and boundary as synonymous terms, and the God Sylvanus was the 
protector of both. Many other examples of the same kind can be mentioned. 

22 Julius Lippert: Social-Geschichte B6hmens in vorhussitisches Zeit, 2 vols., Vienna, 1896-98; reference in 
Vol. 1, p. 24. 

23 Heinrich Kiepert: Lehrbuch der alten Geographic Berlin, 1878; reference on p. 535. 

24 Vidal de la Blache: La France, p. 177. See also pp. 30-31 on the r&le of the forest in the establishment of 
ancient boundaries. And see Albert Demangeon: La Picardie, Paris, 1905, pp. 425-435. 

25 H. F. Helmolt: Die Entwickelung der Grenzlinie aus dem Grenzsaume ira alten Deutschland, Historisches 
Jahrbuch. 1m Auftrage der Gorres-Gesell., Munich, Vol. 17, 1896, pp. 235-264. 

26 Robert Sieger: Die Grenzen Nieder-Osterreichs, Jahrbuch fur Landeskunde von Niederosterreich, Vol. 1, 
1920, pp. 183 and 207. 

27 Alfred Hackel: Die Besiedlungsverhaltnisse des obero'sterreichischen Muhlviertels, Forschungen zur 
Deulschen Landes und Volkskunde, Stuttgart, Vol. 14, 1903, pp. 1-77; reference on p. 37. 

28 Heinrich Nissen: Italische Landeskunde, 2 vols., Berlin, 1883 and T902; reference in Vol. 1, p. 43. 
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Thus the forests served as political boundaries between the Franconian, 
Swabian, and Hessian possessions, between Gaelic and Breton holdings. The 
forest district of the "Weald" separated the Anglo-Saxon territories of Kent 
and Sussex. 29 The Norwegians consider the sparsely inhabited forest belt 
which lies south of latitude 62 ° N. between their own and Swedish terri- 
tories as the "most natural political boundary." 30 

If in Europe at present there remain only traces of the historic significance 
of forests as state and political boundaries, in other parts of the world, 
especially among the more primitive races, this function of the forests 
stands out very clearly. Thus in central Africa, according to many explor- 
ers, the areas ■which serve as boundaries between the native tribes are 
always void of human settlements because, for the most part, they are 
forest-covered. The most striking demonstration of this is found in the 
160-day journey of Stanley in the forest region of the Congo and also in the 
travels of Junker over the divide between the Nile and the Congo. Junker 
records an interesting observation, namely, that the tribes are wilder and 
less cultured in proportion to the width of the forest belts which act as 
boundaries separating one tribe from another. Thus the Niam-Niam 
region in Africa in the north is separated from that of the Nile negroes by 
a thick forest belt 25 miles broad. In the Kassai region of the Congo, Wolf 
found a state surrounded on all sides by a wide belt of primeval forest. On 
the Islands of Oceania there are village communities which are hidden almost 
entirely from the traveler by dense mangrove forests. 31 

Forests as Boundaries in North America 

The forests have also played the part of territorial boundaries for many 
Indian tribes of North America. Before the advent of the white man on 
this continent each nation, or tribe, occupied a definite territory separated 
from the territories of the other Indian nations. 32 It was only after the white 
man came to the continent and after some of the Indian tribes, like the 
Sioux in the plains, had secured horses that the Indian nations, under the 
pressure of the white man, acquired nomadic habits. Practically all of the 
North American Indians had their settlements outside of the forest, either 
along lakes and rivers or on high plateaus free of timber, in the woodland 
and lowland type, or in the plains. 

Although the aboriginal settlements were not established in the forests 
and the forests acted as barriers to migration, they were too necessary to 
the Indian — furnishing him with food, clothing, canoes, etc. — to be wholly 
avoided. There is no doubt, however, that he regarded the forest with fear 

2 « Vidal de la Blache: La France, p. 31. 

*° Hans Reusch: Norwegens Verhaltnis zu Schweden vom geographischen Gesichtspunkte aus, Geogr. 
Zeitschr., Vol. n, 1905. pp. 425-435. 

u Richard Mahler: Siedelungsgebiet und Siedelungslage in Ozeanien, Suppl. to Internatl. Archiv. fiir 
Ethnogr., Leiden, Vol. 11, 1898. 

*> J. W. Powell: Indian Linguistic Families of America North of Mexico, 7th Ann. Rept. Bur. of Ethnol., 
1885-86, pp. 1-142. 
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and superstition. The Indian greatly feared the spirits of the dead, and 
since many of the Indian tribes placed their dead in canoes in the forks of 
trees or on high poles, it was only natural for them to believe the forests to 
be haunted. In traveling to and fro, the Indian avoided the deeper forests, 
following streams as much as possible, though when necessary he crossed 
the forest in search of food or to make war. The hunting lots or territories 
of many of the Indian tribes were more or less fixed tracts of country, whose 
boundaries were determined by natural landmarks, mostly by forests. 
In an article in Harper's Magazine for 1869 Edward T. Coleman, in describ- 
ing his ascent of Mt. Baker, relates a story which maybe indicative of the 
part which the forest played as the boundary line between the different 
Indian tribes : 

The Indians soon came back to camp in great wrath, occasioned by the discovery of a 
piece of wood cut by an ax. This trace of man in such a desolate and uninhabitable country 
deeply interested me but had a violent effect on my savage companions. They explained 
that the Thompson River Indians had evidently been poaching on their hunting grounds. 

The Yakima Indians living on the eastern slope of the Cascades and the 
Puget Sound Indians were divided by a forest belt of about 50 miles in 
width, which they thought was haunted by "stick" Indians. The wide 
forest belt acted as a barrier between the two, although there were some 
trails over the low passes. 33 

It is interesting to note in the diary of Lewis and Clark in their trip across 
the continent that the only time they did not meet Indian tribes was when 
for nine days they crossed the lodgepole pine forests of Montana. 

The Forest as Refuge of Man 

The mere fact that there are races and tribes which live exclusively 
within the primeval forests shows, of course, that although the forest on the 
whole is inhospitable to human settlement it is not entirely prohibitive. 
The very reasons for which man in most cases avoids the forests as a place 
for permanent settlement may attract some people, who, for one reason or 
another, at their own will or otherwise, shun the densely populated com- 
munities which are found largely in the open valleys. Some religious 
fanatics go into the woods in order to withdraw themselves from the sinful 
world. Criminals hide in its remote interior in order to escape the strong 
arm of the law. Brigandage in Corsica has been encouraged by the dense 
maquis with which at least half the island is covered and which afforded 
the brigands a safe shelter from any punishment by law. The activities of 
Robin Hood in Sherwood Forest, which still linger in our memory from boy- 
hood days, illustrate the point. The moonshiners of Tennessee and Ken- 
tucky afford an example nearer home. 

33 George Gibbs: Tribes of Western Washington and Northwestern Oregon, Contributions to North American 
Ethnology, Washington, 1877, Vol. i, pp. 157-241- 
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The primeval forests extend their dark and safe covering not only to 
outlaws of human society, but also to large groups of people who may seek 
new life under conditions which they could not obtain in the older com- 
munities. The Quakers in North America and several religious sects of 
Russia have found in the forests their freedom of religion, and the Wends 84 
in the forests of the River Spree have retained up to the present their 
Slavonic language which they did not wish to give up. 

Primitive forms of worship protected by the forests long withstood the 
advance of Christianity, and even at the time of Petrarch "the ancient 
Prussians, in honor of their gods, burned the Knights of the Order that fell 
into their hands." Near Treves, according to Turonese, the worship of 
Diana in the depths of the forest lasted into the fifth century. Under the 
protection of their pine forests and wooded swamps the barbarian Lithua- 
nians and Finns preserved not only their racial integrity but also their 
archaic language. In Flanders the Houtland (country of forests) up to an 
advanced period of history was occupied by forest tribes of a Lappish type 
who grazed their flocks in the natural openings of the forest. The so-called 
bosschkerle (bushmen) are the present representatives of these races. 

When forests did not afford a safe defense in themselves then the natives 
resorted to the construction of additional barriers, which, primitive as they 
may seem to us at present, probably proved very effective for those times. 
Thus, for instance, many tribes would fell large quantities of timber, produc- 
ing conditions similar to windfalls and in this way hamper the movement of 
warring neighbors. Such artificial defenses constructed in the forest and 
with the aid of timber were used for instance among the ancient Etruscans, 
Celts, Teutons, 35 and even in the Middle Ages among the Slavs in Bohemia 
and Silesia; and according to Stanley's 36 testimony even now such arti- 
ficially constructed barriers are found among the natives of the Congo 
region, and they are reported from Borneo. 37 

In Caesar's Commentaries many references are found to the important 
part played by the forests in the resistance of the Gauls. The struggle 
against the Atrebates, the Nervii, and the Viromandui gives Caesar occasion 
to describe the singular "hedges" made of branches of trees and thorny 
plants with which the Nervii opposed the advancing cavalry. The plexicium 
of later days was a sort of live hedge similar to that of the Nervii. Both 
defensive arrangements were intended to supplement and reinforce the 
natural living rampart. It was only because of the forests that the Trans- 
alpine Iapydes resisted successfully and for a long time the invasion of the 

'> Albrecht Penck: Das Deutsche Reich, Vienna and Leipzig, 1887, p. 521. (Unser Wissen von der Erde, 
Vol. 2, Part I, Landerkunde des Erdteils Europa.) 

35 Friedrich Ratzel: Politische Geographic 2d edit., Munich and Berlin, 1003; reference on p. 549. 

36 Sir H. M. Stanley: In Darkest Africa, 2 vols., London, 1800; reference in Vol. I, pp. 78, 79. 
Muller: Die Staatenbildungen des oberen Uelle-und Zwischenseengebietes, Leipzig, 1897, p. 66. 

" Friedrich Ratzel: Der Ursprung und die Wanderungen der Voiker geographisch betrachtet, Bertchte 
iiber die Verhandlungen der Koniglich Sachsischen Gesell. der Wiss. zu Leipzig, Phil.-Hist. Klasse, Vol. 50, 1898, 
PP. i-75 and Vol. 52, 1900, pp. 23-147; reference in Vol. 52, p. 28. 
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Romans. Appian describes the way in which they made use of felled trees 
to hinder the advance of the Romans. In northern Italy also the Cisalpine 
Gauls struggled bitterly against the Romans, taking advantage of the 
forests. The praetorian Manlius, according to Livy, was surprised at two 
points where the road passed through wooded territory, and only with 
great difficulty and after severe, losses did he succeed in getting through to 
the open country and joining Tanetus. Livy also tells how during the 
second Punic War the Boii cut the trees of the vast forest of Litana at the 
right and left of the road they were traveling, in such a way, that while the 
trees remained upright the slightest push would cause them to fall. This 
trap inflicted great losses on the Roman army. 38 

Primitive and Weak Tribes Relegated to the Forest 

Alsatian legends record savage peoples relegated by civilization to the 
forests, where they finally disappeared. Similarly, in the local legends about 
the Silvani (forest dwellers) or Pagani (pagans) traces may be found of 
savage races who, hiding in the forests and on the high mountains, resisted 
the civilization which penetrated to the valleys of Carnic Alps. 39 The same 
also happens constantly among primitive tribes. Some small tribe threatened 
or conquered by a stronger one escapes from the danger of the stronger 
tribe or the yoke of the conquerors by moving away to the inaccessible 
jungles of the forest. The forests have thus given rise to the formation of 
small communities made up of refugees, wanderers, and small tribes which 
have split off from the larger tribes. It is into the dark primeval forest that 
one must go if one wants to study the Akkas and Batwas of Africa, the 
Veddas of India, the Kubus of Sumatra, 40 the Alfuros of the Celebes, the 
Negritos in the Philippines, the Ainus on Yezo, and the Botokudos of 
South America. It is only natural to expect that forest tribes made up of 
refugees would present a most variable ethnological conglomeration. The 
linguistic map of the Congo Basin speaks eloquently of the tribal divisions 
in this region. 41 

Uniform Characteristics and Habits of Forest Tribes 

In spite of the ethnological differences of such forest tribes and of their 
distribution in different parts of the world, far removed one from another, 
they display common traits throughout. Forest tribes have developed a 
very characteristic way of building their dwellings. Thus, for instance, the 
peoples of the Melanesian islands and of New Guinea, and also some 
tribes of the forests of the Congo region build wooden shelters for 10 or 12 

88 Lorenzi, op. cil. 
8» Ibid. 

*> Wilhelm Volz: Die Religionslosigkeit der Kubus, Petermanns Mitt., Vol. 57. 191 1. P- 289. 
« Sir H. H. Johnston: George Grenfell and the Congo, 2 vols., London, 1908. See the ethnographical 
map of central Africa. 
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persons, high above the ground, usually at an elevation of 80 to 100 feet. 
They construct high platforms upon which the dwellings themselves are 
placed. 42 

Forest tribes display similar mental characteristics. For instance, all 
forest aborigines are characterized by an extremely timid, even cowardly, 
appearance which does not betray in the least their cunning and perfidy. As 
soon as a traveler turns his back they are ready to send after him a poisoned 
arrow or spear. The forest makes possible the ambush, the predatory 
attack, the sortie, and the passive defense. It favors rapid retreat and 
scattering in small groups, which can then fight from ambush separately 
or unite for a new attack. Cruelty nearly always accompanies primitive 
sylvan life. 

Economic and Political Life of Forest Tribes 

The economic life of such forest tribes likewise presents a uniform sim- 
plicity consisting as it does of hunting, fishing, and the collecting of fruits 
from trees. 43 The gains from such occupation are meager and never certain. 
In consequence, on the one hand such peoples are physically underde- 
veloped, and on the other hand cannibalism is most common among them. 
It is possible that the pygmy races of the primeval tropical forests really 
became dwarfed as the result of deterioration under the difficult conditions 
of life in the environment to which they had been driven by a stronger tribe 
or race. Theodore Roosevelt, in his book on Africa, gives a vivid picture of 
such a pygmy forest tribe. 

The almost entire absence of intercommunication with their neighbors 
and the consequent narrowness of their intellectual and spiritual horizon is 
also characteristic of forest tribes. Stanley, for instance, found in equatorial 
Africa a number of tribes living in the forest that had never heard or known 
about neighboring settlements, although the latter were only a few miles 
away from them. Stuhlmann 44 describes graphically the contrasts between 
conditions in the open country of German East Africa and in the forest 
where each tiny village is a world to itself. 

Political organization among scattered forest settlements is always 
feeble. Hunting as the chief source of livelihood, with the necessity of 
wandering about in pursuit of animals, tends to disorganize any large unit. 
The very scarcity of game alone may hinder any attempt at political 
organization. The tribe is the more usual form of grouping because it 
represents an intermediate stage between dependence and independence. 
Even among forest populations at a higher stage of civilization when 
agriculture in the open places provides a more permanent means of liveli- 
hood, political organizations are weakly developed. The tribes of all Gaul 

"Mahler: Work cited in footnote 31; L. Hosel: tjber die Lage der Anaiedelungen in Afrika, Das Ausland, 
1893, pp. 110-121; reference on p. 120. 

43 Ernst Friedrich: Geographie des Welthandels und Weltverkehrs, Jena, ipn, p. 37. 
41 Franz Stuhlmann: Mit Emin Pascha ins Herz von Afrika, Berlin, 1894, P- 423- 
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separated by vast forest stretches were very slow in uniting against the 
Romans. The Offensive and Defensive League of the Iroquois Indians, who 
occupied the territory south of Lake Ontario in the seventeenth century, 
although greatly feared by their neighbors and a continual menace to the 
French in Canada, lacked adequate organization. 

Availability of Fuel from the Forest as a Limiting Factor in the 

Distribution of Man 

As a source of fuel the forest has exerted a most powerful influence upon 
human progress. This influence has been the greater in proportion to the 
rigor of the climate. A very striking illustration of how the lack of forest- 
produced fuel has limited the spread of human habitation is contained 
in the fact that the polar boundary of human settlements in the interior 
of northern Asia closely coincides with the northern limit of forest vege- 
tation. 48 Although the inhabitants of northern Asia in their nomadic 
migrations penetrate from time to time into the tundra, as a rule they 
never go very far from the northern edge of the forest because the forest 
is the only place where they can find a supply of fuel. Likewise the northern 
boundary of the settlements of the Indian tribes in America coincides with 
the polar boundary of the forest. 46 This is strikingly shown in the occur- 
rence of the settlements in Alaska and Labrador. In Alaska the northern 
timber limit reaches as far as latitude 67 N.; in Labrador it ends at 52 
N., or 15 degrees farther southward. The Indian settlements follow closely 
these fluctuations of the northern timber line. The historic significance 
of this difference in the northern limit of the forest comes out even more 
strikingly in comparing the 1 Old and the New Worlds. In the Old World 
the northern limit of the forest, as well as that of human settlements, ex- 
tends to latitude 70 N. In eastern North America it stops at 52 . In 
the New World, with the lowering of the northern forest, limit, the historic 
arena has been pushed southward for from 8 to 10 degrees of latitude. 47 
On the contrary, in Alaska, where the northern limit of the forest extends 
to latitude 67 N. there is a possibility of the development of a mighty 
community not unlike Sweden or Scotland. 

Eskimo Life 

Although Indian huts seldom occur beyond the northern limit of the 
forest, Eskimo settlements are found in the polar archipelago of America. 
But the settlements there cling to the seashore, for the reason thaj: the sea 
furnishes them not only with food but also with fuel in the form of timber 
washed ashore. This explains why some of the islands are more thickly 

« Kurt Hassert: Die Nordpolargrenze der bewohnten und bewohnbaren Erde, Leipzig, 1881, p. so. 

48 Baulig: Work cited in footnote 18. 

« Friedrich Ratzel: Die Anwendung des Begriffs "Oekumene" auf geographische Probleme der Gegenwart, 
Berichte uber die Verhandlungen der KBniglich Siichsischen Gesell. der Wiss. zu Leipzig, Phil.-Hist. Klasse, Vol. 
40, 1888, pp. 137-180; reference on p. 17s. 



FORESTS AND HUMAN PROGRESS 1 51 

settled than others, as, for instance, the stirking difference in the settle- 
ments of Banks Land and the Parry Archipelago. The farther north we 
ascend along the western shore of Greenland the less driftwood is brought 
by the sea, and finally, south of the Kennedy Canal, the last driftwood 
disappears, and with it disappear the last settlements of the most northern 
Eskimos. The need for wood determines in part certain Eskimo migrations. 
Thus in the spring Victoria Islanders travel to the mainland and into the 
interior as far as Great Bear Lake where they obtain material for tent poles 
and bows. 48 Thus the influence of the forest upon man makes itself felt 
even many hundred miles away from the nearest forest stand. 

The upper timber belt in the mountains has the same significance in 
limiting the settlements in mountainous regions. Thus in the Alps the 
highest altitude at which human settlements are still found is close to timber 
line and never extends beyond 450 or 500 feet above the timber. The 
Tyrol and the Adamello Alps between Italy and Tyrol are good illustrations 
of this. 49 

The Forest as a Molder of Spiritual and Religious Life 

The forest left a deep impress upon the soul of primitive man. The mys- 
terious twilight of the forest, its gentle rustling, and its weird moaning in 
storm endowed it with supernatural attributes. 60 The forest figures largely 
in the religious beliefs of primitive races all over the world. Sometimes 
trees are regarded as animate, as among the Hidatsa Indians who paid 
special respect to the shade of the cottonwood, the greatest tree of their 
territory in the Upper Missouri. 51 By many primitive peoples trees are 
considered to be the abode of the souls of the dead. According to the Ibo 
of the Niger delta not only have trees and plants souls of their own but 
certain trees are supposed to have been selected as the residences of human 
spirits, and such are held in great reverence. 52 Mention has already been 
made of the custom of tree burial among certain tribes of North American 
Indians. Australian tribes also buried their dead in the tops of trees be- 
lieving that the spirits of the dead wandered therein and also the spirits of 
the unborn. The latter belief is similarly reflected in the custom known 
in parts of India where women who wanted to have children arranged re- 
ligious dances under certain forest trees since these were the home of the 
children. The Hindu philosopher, Tagore, in his book on "The Realization 
of Life," describes very vividly the part which the Indian forests have played 
in the development of Indian civilization and philosophy. 

" Vilhjalmur Stefansson: My Life With the Eskimo, New York, 1913, p. 273. 

» Hermann Reishauer: Hohengrenzen der Vegetation in den Stubaier Alpen und in der Adamello-Gruppe, 
Wissenschafttiche VerBffentlichungen des Vereins fur Erdkunde zu Leipzig, Vol. 6, 1904, pp. 1-210. Compare the 
limit of habitations, pp. 58, 136 with the tree limit, pp. 93, 167. 

M Oscar Peschel: VOlkerkunde, Leipzig, 1877, p. 261. 

61 J. G. Frazer: The Golden Bough. The Magic Art, Vol. 2, pp. 7-58. 

K A. G. Leonard: The Lower Niger and its Tribes, London, 1906, p. 298. 
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The influence of the forest upon the spiritual life of man is not confined, 
however, to primitive tribes. Our ancestors of ancient Europe similarly 
engaged in tree worship, and relics of it still survive in many ancient customs 
and superstitions — those attaching to the May tree and the Maypole for 
example. 53 

The Forest in Folklore, Poetry, and Art 

Folklore, being the most spontaneous creation of the common people, 
is the best measure of the subtle influence of the forest. The folklore of 
North American Indian, Teuton, and Slav is permeated with the atmos- 
phere and the joy of the forest. The folk songs are the finest and most 
vigorous in the regions where the forest has been best preserved. The 
cycle of stories which center around the lumberjack Paul Bunyon, recently 
collected by P. S. Lovejoy of the University of Michigan, breathe the 
atmosphere of the once extensive forests of our country and claim a place in 
our native American folklore. The words of the old "Crusaders' Hymn," of 
the year 1200, 

Schon sind die Felder, 

Schemer noch die Walder 

show the feeling of the German people. Many of the heroes of the German 
sagas, as Siegfried and Parsifal, begin their life in the forest and end it there. 
Poetry and drama, although farther removed from the spontaneous 
reaction of the great majority of the people, still are indicative of the en- 
vironment which influences the writer. Thus the wonderful forest scenes 
in A Midsummer Night's Dream, As You Like It, The Merry Wives of Wind- 
sor, and other Shakespearean plays could only be written by a man who was 
an enthusiastic lover of the woods and had lived under the influence of their 
beauty. Goethe's writings are full of appreciation of the beauty of the forest. 
We can pick at random such verses as these : 

Schon stand im Nebelkleid die Eiche 
Ein aufgeturmter Riese da. 
Wo Finsterniss aus dem Gestrauche 
Mit hundert Schwarzen Augen sah. 64 

Chateaubriand called the forests temples primitifs. He thus speaks of the 
forest : 

La foret est sacree, et ses hautes ramures, 

Ou, selon les saisons, le vent prend mille voix, 

Ont eveille le r&ve a leurs vagues murmures 

Et mis 1' homme a genoux pour le premiere fois. 66 

Landscape painting has drawn much inspiration from the forest. First 
of all, the oaks, beeches, elms, and maples with their delicately arched 

53 Frazer, op. cil., pp. 59-96. 

M "The oak stood in a garment of mist, a mountainous giant, where darkness peered out of the bushes with a 
hundred black eyes." 

M "The forest is holy, and its lofty boughs, on which the winds play a thousand notes, with changing season, 
by their gentle murmur awaken dreams and bring man to bended knee." 
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crowns, then the somber hemlock and spruce, the chaste birch, and the 
weeping willow — these provided many artists with material for their crea- 
tions. The majestic forest awesome in its silent, mournful solitude, espe- 
cially in winter, boisterous in storm, or terrible in the grip of a forest fire will 
live forever in the paintings of some of the Russian artists of the realistic 
school. 

The forest is a great natural structure from which architecture has often 
borrowed its form. The trunks of the trees gave rise to the pillars of stone, 
the bending branches served as models for arches, and foliage and flowers 
provided the ornaments adorning many works of man. 

Music has also found inspiration in the dense forest. Enough to mention 
Mendelssohn-Bartholdy's famous song, 

Wer hat dich, du schoner Wald. 

Civilization Overcoming the Forest 

So much for the influence of the forest upon man. This influence was 
greatest when mankind was at comparatively low stages of civilization. 
At a certain stage there begins a reverse influence, namely, that of man 
upon forests. 

Primitive man, possessing crude stone implements only, found but few 
parts of the earth's surface which were neither too barren nor too heavily 
forested to be suitable for his habitation. It is true that in recent times 
societies have to the greatest extent developed, both in size and complexity, 
in temperate forested regions. This, however, is not inconsistent with the 
fact that the first large human societies arose, and the primary stages of 
social development were reached, in arid and treeless climates. The earlier 
phases of progress had to be passed through where the resistances offered by 
natural conditions were least ; only when the arts of life had been advanced 
did it become possible for societies to develop in regions where the resistance 
was greater; and it was only further development in the arts of life, with 
the further discipline in co-operation accompanying them, that enabled sub- 
sequent societies to take root and grow in regions where climatic and other 
conditions offered relatively great difficulties. At first man is the slave of his 
environment and only later becomes to a certain extent its master. 56 

First Steps in Destruction of the Forest 

The primitive nations could not change to any marked degree the forest 
cover of the earth. Their tools were too crude, and, moreover, their activity 
was rarely concentrated at the same place for any length of time because 
their mode of life was largely nomadic. The primitive agricultural system, 

M Buckle brings out this fact strikingly in explaining why a highly civilized nation could have developed in 
Peru, while in a country situated close to Peru in the same continent and lying in the same latitude (Brazil) there 
could be found no trace even of the most imperfect civilization. (H. T. Buckle: History of Civilization in Eng- 
land, 2 vols., New York, 1864; reference in Vol. I, pp. 74-75.) 
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caingin making, of the Philippines could never have brought about the 
destruction of the forests, since the cultivators' efforts were never centered 
long enough at one place. 67 For this reason the effective influence of man 
upon the forest in the early days was confined to localities where it existed 
under very adverse conditions of climate or soil, as for instance on sand 
dunes, on the edge of the prairie or desert, or at its upper or northern limit. 
The Batusi and other peoples have encroached on the northeastern edge of 
the great central African forest. Today Ruanda is practically deforested. 
The remnants of the ancient forests that remain on the hill tops are regarded 
as sacred by the natives. 68 In Europe we find that man early succeeded in 
crowding out the forest in the Mediterranean region, where at best it had a 
hard struggle to maintain itself. This operation can be traced back even to 
classical antiquity. 

The dense forests of central Europe did not give way before the efforts 
of the Romans or the ancient Teutons. Only in the Middle Ages, beginning 
with the era of Charlemagne, when there arose an imperative need for more 
room, did the Teutons succeed in clearing any large areas of the dense 
forests. This clearing was not the work of individuals but was the result 
of many concentrated and persistent efforts on the part of the religious and 
knightly orders. 

Extent and Character of the Process of Clearing 

Some idea of the extent and character of this process may be gleaned 
from a study of the geographic names of different settlements. There are 
in Germany alone not less than 6,905 names of places which indicate their 
origin in forest regions. An analysis of such names reveals also the part 
which different nationalities have taken in the colonization of forest regions 
and shows whether settlement took place on open land or on cleared forest 
land. In Bohemia, for instance, just as in the northern German lowlands, 
all areas poorly stocked with timber from time immemorial were occupied 
first by Slavonic nations, which had come to these lands long before the 
arrival there of the Teutons. The latter, therefore, were forced, as late- 
comers, to provide for themselves places of habitation amid the dense 
primeval forest by cutting it off, burning, and clearing the land for fields. 
In the same way the Romans in colonizing the Alps occupied the open 
places and left untouched the forested regions of southeastern Austria, 
which for a long time waited for colonists to come there from Fran- 
conia and Thuringia to turn them into fields and orchards. The same 
story has been repeated in the last century in southern Brazil. The Creoles 

67 It is estimated that caingin making has destroyed over half the original forest cover in the Philippines. 
The abandoned areas quickly become covered with cogon grass and if kept free from fire forest ultimately comes 
back. J. Paul Goode: The Forests of the Philippines, Bull. Amer. Geogr. Soc., Vol. 44, 1912, pp. 81-89. 

" The Duke cf Mecklenburg: In the Heart of Africa, London, 1910; reference on p. 51. On the deforestation 
of this portion of Africa see also C. H. Stigand: The Lost Forests of Africa, Geogr. Journ., Vol. 45, 1915. PP. 
513-520. 
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and negroes took possession largely of the prairie sections, leaving the for- 
ests to the nomadic South American Indians. The present settlement 
of the forest regions began only after the arrival there of European colonists 
who, not finding any more open land, began to clear the forest for settle- 
ment; and now some of the originally forested land is more densely pop- 
ulated than the open prairie. 

Along the Atlantic shore of Central America the forests began to be cleared 
for human settlement only after the arrival there of negroes; and on the 
Island of Formosa clearing took place only through colonization by the 
Chinese, who, after having cleared the western part of the island, took 
possession of the entire island and crowded the original population to the 
eastern part of it. 

The earliest settlements in the forest were comparatively small. In 
Germany the extensive clearings are of a later date than the barbarian in- 
vasions, and only the areas which were by nature more or less clear of forest 
were inhabited in antiquity. Likewise in independent Gaul, especially 
north of the Loire, cleared and inhabited lands were like small islands en- 
circled by vast forests. A striking example of the island-like character of 
clearings in the forest may be seen today to the south and southeast of 
Munich. 59 Such small settlements, when made by a people of compara- 
tively high civilization carrying on agriculture according to improved meth- 
ods, may last a long time if the extent of the forest territory is very great 
in comparison with the population. Cultivation on a large scale involving 
the clearing and agricultural development of enormous areas of land was 
made possible only in modern times when man became armed with powerful 
machinery for removing trees and stumps. 

The Forest as a Supplementary Source of Food 

In the earlier settlements the surrounding forests served as a supple- 
mentary source of food for the primitive agriculturist. The cultivation of 
small parcels of cleared land was supplemented by grazing of stock in the 
oak or other adjoining forest. The forest also furnished acorns as food 
for animals and even men, while the wild animals provided meat and hides. 
During the period of such early agricultural settlements the forest was 
often protected from destruction because of its value as a hunting ground 
and as a source of food. There are many evidences of the economic im- 
portance of wild edible fruits in the forest in the early settlements of primi- 
tive man. In the prehistoric settlements the remains of beech mast have 
sometimes been found in heaps. Poets and writers of antiquity have pre- 
served the record of the epoch in which the inhabitants of the country 
surrounding the Mediterranean were fed on acorns and other fruits of the 
forest. Aside from the Arcadians, called by other Greeks "the acorn eaters," 

"See Karte des Deutschen Reiches, 1:100.000, sheet 638 (Munich). Reproduced by Jean Brunhes: La 
geographie humaine, Paris, 1912, p. 97. 
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and the statements of Pliny about bread made of acorns, there are many 
historic evidences of the importance of the acorn in the early economic 
life of Europe and at a later period. Even today the acorns of various species 
of oak are an article of food in all the Mediterranean countries. Cultivation 
of land within the forest, coupled with the gathering of wild fruits, is still 
going on in many parts of the world, as for instance among the peasants of 
Siberia and the Indians of North America. 

As the gathering of wild plants is displaced gradually in the course of 
economic evolution by the regular production of cultivated crops, stock 
raising supersedes the hunting of game. As an intermediate stage from 
hunting to stock raising there is often domestication of animals, as for in- 
stance, the breeding of foxes, in a state of semi-domestication, in certain 
islands of the Bering Sea and in Newfoundland; or the raising of bees in 
the forest of the Ural Mountains, which is a step in advance of the gathering 
of wild honey as carried on, for example, by the Veddas but is not rational 
apiculture with food supplied by properly selected and cultivated crops. 60 
In the primitive horticulture of the primeval forest it is customary to cut 
down the trees in the portion of the forest destined for cultivation, then to 
burn all the wood or at least the branches and underbrush. The ashes serve 
as fertilizer; the ground is broken, and the seed, shoots, or tubers are 
planted. To remove the roots of the trees would be too difficult a task for 
primitive implements, hence the fields are very imperfect. The peasants of 
eastern Russia, as well as some agricultural colonists in South America, burn 
the forest and cultivate the ground for some years, merely to abandon it and 
repeat the same process every ten or fifteen years. Periodical change of 
the soil is necessitated by ,the lack of fertilizer and proper working. It 
corresponds to the rotation of crops in scientific farming. When one clearing 
is abandoned, another is opened, and, since the products cannot be abundant 
owing to inadequate preparation of the soil, the cleared areas are large 
compared to the small number of people to be supported by them. But 
such areas are in no sense comparable to those under intensive cultivation. 
They have the character of oases scattered through the unexplored forest 
and are exposed to its perils. W!ld animals, for instance, may destroy in 
a few hours the fruits of prolonged toil. The size of the clearing may also 
depend on the need of the crops for light and space. 

Exploitation of Forests the Chief Cause 
of Their Disappearance 

Extensive as this form of agriculture may be, it in itself would not be 
sufficient to have reduced the forested area of the world to its present size. 
It is the increased need for the products of the forest itself, particularly its 
timber, that has made the heaviest inroads upon it. Next to food, wood has 
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been one of the most important factors of civilization, particularly at the 
time when iron, brick, and other structural materials were either unknown 
or little used. 

In the early stages of economic development, the forests furnished man 
with fuel for overcoming the rigors of winter cold. It furnished fuel also for 
metal working, and a number of secondary products such as charcoal, 
pitch, ashes, gallnuts, some of which were more widely used in the past than 
they are now. In places where intense cold causes a heavy growth of fur 
on the wild animals, man has made use of materials produced in the forest 
for tanning the hides, thus providing himself with clothing and with covering 
for his primitive tents. At a higher stage of civilization and with the devel- 
opment of means of communication and transportation the products of the 
forest are no longer merely the means with which to satisfy immediate needs; 
they become commodities of widespread use far beyond the forest boundary. 
Many industries which were dependent upon wood as fuel found their loca- 
tion in the forest. Thus the occurrence in the same areas of forests and min- 
eral deposits gave rise to metallurgy and the art of glassmaking. In France 
about the fifteenth century, before the invention of high ovens, metallur- 
gists and glassmakers took up their abode in the forest. In the Middle Ages 
an entire forest population employed exclusively in industries growing out 
of the use of wood lived in the forests of France. Kilns, charcoal furnaces, 
forges, glass furnaces, limekilns, and establishments where wood was worked 
up gave a peculiar aspect to the forests of that time. 

Pallas describes the metallurgic industries connected with the forests of 
Russia in the Ural Mountains from which the necessary charcoal was 
obtained. In the forests of Russia also the coexistence of fur-bearing animals 
and plants producing tanning material has given rise to village industries, 
chiefly tanning. 61 The forests of the eastern United States were once 
extensively used for charcoal making in connection with the iron industry. 

Rivers as an Aid in Exploitation of the Forests 

The penetration of the forests and the development of forest industries 
have been greatly favored by rivers. Watercourses penetrating forest regions 
are the natural means of access and with their banks constitute the first 
zone of attack on the phalanx of the forest. This was the case in Europe; 
the Rhine and its tributaries formed the principal routes by which extensive 
openings could be made in the German forests, and in the time of the 
Romans special corporations transported the felled trees on rafts. 62 The same 
was true in Italy during the Roman epoch, when the Aniene„ the Liri, and 
the Chiana served as means of transporting wood from the Apennines, 
and wood from the Alps reached Rome by way of rivers and the ocean. 

The vast territory included between Hudson Bay and the Saskatchewan 

61 Lorenzi, op. cit., pp. 159-162. 

62 L. F. A. Maury: Les forets de la Gaule et de l'ancienne France, Paris, 1867, p. 79. 
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River was revealed to missionaries and fur dealers — voyageurs, coureurs de 
bois — by way of the St. Lawrence River. The development of our lumber 
industry in the early days would not have been so rapid had it not been 
for the proximity of the New England forests to the coast and the large 
number of navigable streams, such as the Penobscot, St. John, Andros- 
coggin, St. Croix, and others. Wherever roads are lacking, wherever the 
rivers are not navigable, the forest cannot serve broad economic ends; in 
that case the primitive organization remains and the forest furnishes only a 
local means of livelihood, as is the case in the interior of continents or at 
high elevations. 

In northern Russia forests are still intact because of lack of railways and 
roads ; while the inland location and lack of communication with the coast, 
together with the long periods during which the rivers are frozen, present 
obstacles to the development of a wood-exporting industry. Much more 
favorable are the conditions in the adjoining Scandinavian peninsula, where 
from the time of the earliest commercial relations with neighboring countries 
forest products have played a very important part. 

The modern development of railroad systems, however, is reducing 
transportation by water in many regions. Thus in the Vosges Mountains, 
as well as in our Lake states and Pacific Coast states, transportation by water 
is dying out altogether. 

Psychological Influences 

The psychological influence of the forest on primitive peoples has already 
been noted. At higher stages when man sets himself to overcome the "forest 
he feels its influence none the less surely. Many of the specific pioneer 
traits of our own original settlers in this country may be traced to their 
battle against the forest on the slopes of the Alleghanies to provide a place 
for settlement. The hazardous work of hewing farms out of the virgin forest 
has bred a race of men of sturdy character and of enormous enterprise and 
self-reliance. It is true that life in the forest was not conducive to the 
cultivation of the graces of life characteristic of high culture. The virtues 
of the backwoodsman were those of a strong animal nature — courage, 
pertinacity, resourcefulness. In the delightful "Letters from an American 
Farmer," by J. Hector St. John de Crevecoeur written in 1783, we find a 
realistic description of the influence of the forest environment upon the 
character of the so-called back settlecs. 

It is with men as it is with the plants and animals that grow and live in the forests; they 
are entirely different from those that live in the plains. ... By living in or near the 
woods their actions are regulated by the wildness of the neighborhood. The deer often came 
to eat their grain, the wolves to destroy their sheep, the bears to kill their hogs, the foxes to 
catch their poultry. This surrounding hostility immediately puts the gun into their hands; 
they watch these animals, they kill some . . . they soon become professed hunters. 
. . . The chase renders them ferocious, gloomy, and unsociable. 63 

83 Everyman's Library edit., pp. 51-52. 
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In spite, however, of coarseness and even brutality, these people were 
undeniably men. No weaklings were produced by the life of the forest. 
The boundless woods with the long stretches of swamp land, the rough 
trails, the isolated homesteads sometimes miles away from the nearest 
neighbor bred unwillingness to co-operate with others for common purposes 
or to submit to any kind of discipline. 

During the slow process of hewing their farms out of the forest the 
settlers were compelled to rely for many necessities on their own skill with 
the ax. From the forest they obtained all the material for the construction 
of their cabins from the puncheon floor to the shingles of the roof and the 
moss that calked the crevices of the walls. All these, together with the rude 
furniture, they got from the trees on their homesteads. The forest also 
supplied them with meat to vary the monotony of salt pork, itself made from 
hogs that found every bit of nutriment in the spontaneous products of the 
forests. 

The back settlers, however, in the course of time lost much of their 
coarseness and produced leaders such as Henry Clay, Jackson, Benton, 
Cass, and scores of others, who for over half a century helped to shape the 
destiny of their country. In Abraham Lincoln this type of leader, purged of 
all the repulsive characteristics of the early type, found its highest expression. 
The old characteristics of the back settlers disappeared in him and "nothing 
remained but the pure metal — strong, keen, tempered to perfection, and yet 
at other times as soft and pliable as gold without alloy." M 

The entire ancient history of Sweden may also be reduced to the same 
struggle with the primeval forest." It is the colonization of the forests of 
northern Russia that has developed in the Russian people the necessary 
qualities which enabled them to spread to Siberia and take possession of it. 

If of all the present nations the Anglo-Saxons, the Teutons, and the 
Russians display the great colonizing capacity, may it not be attributed 
largely to their original impenetrable forests, in the struggle with which they 
have developed the persistence and unrelenting energy required for pioneer 
work? 

Deforestation and the Progress of Civilization 

With the growth of population and the spread of civilization the world's 
forested area has been progressively reduced. At present there is still under 
forest about five billion acres; if the brush land is included, considerably 
more, probably one-fourth of the entire land area. About another fourth 
of the land surface is covered with desert and tundra, which must be ex- 
cluded from the possible area of human habitation. Therefore the land area 
available for human activities is none too large. If we compare the relative 
amount of the land under forest in the different regions of Europe which have 
comparable climatic and other conditions for timber growth, we find that 

84 Ernest Bruncken: North American Forests and Forestry: Their Relations to the National Life of the 
American People, New York, 1899, p. 46. 



160 THE GEOGRAPHICAL REVIEW 

England has only 4 per cent of its land in forest; France, 18 per cent; Bel- 
gium, 17 per cent; Germany, 26 per cent; Austria, 30 per cent; 
Russia, 32 per cent; Sweden, 40 per cent; and Finland, 60 per cent. 
These figures express also, although in inverse ratio, the relative density of 
population in these countries. In these figures as in a mirror, is reflected 
the progressive movement of human civilization. 

Other factors may undoubtedly act as a modifying influence. Legal 
protection of woodlands may have had some effect in preventing indis- 
criminate deforestation as agriculture, commerce, and industries have 
developed ; but in a broad way the extent to which the forest is cleared is in 
direct relation to the density of population and therefore to the conditions 
of civilization. 

While it would be misleading to lay down, as a general law, without any 
qualification, that the decrease in forested area and human progress always 
go hand in hand, it is nevertheless true that up to the present time the 
countries having the most highly developed economic organization have also 
a greater population and a proportionately reduced forest area. This was 
true in ancient, times as it is true now. Thus, for instance, the deforestation 
of ancient Greece at its highest period of development had progressed much 
farther than that of the southern end of the Apennine peninsula — at that 
time in a lower stage of development. The Hellenes then looked upon Italy 
as a densely forested country. Thus Alcibiades, exiled from Athens, in the 
discourse delivered to the Lacedaemonians, urging them to aid Syracuse, 
which was menaced by the Athenians, advised: "build many triremes in 
addition to those we have, for Italy has wood in great abundance." 

Reforestation Following Decline of Civilization 

As the progress of ancient civilization, of which agriculture was an 
essential part, tended to the destruction of the primeval forests, so con- 
versely, with the passing of this civilization, with the decadence of empire 
and the return to barbarism, the forests, aided by pestilence and devastating 
wars, gradually restored themselves. In a most striking description of the 
devastation of Italy Lucan states that brambles and trees spread over 
untilled ground at the time of the Antonines. After Venice was invaded by 
the Marcomanni and after the spread of pestilence accompanied by floods, 
earthquakes, and swarms of locusts, the population of Italy was greatly 
decreased, and the forests spread over the abandoned territory. In Roman 
Italy in the time of Augustus, according to the most probable estimates, the 
population numbered about 6,000,000, and the area of land under agri- 
culture, which was a combination of field crops with pasture in oak forests, 
was comparatively large. As this area gradually decreased, the forests, no 
longer checked by the ax and the depredations of grazing animals, spread 
again over the natural domain which had been taken from them for agri- 
cultural purposes. In the great crisis of the third century desolating wars 
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further aggravated the conditions. Lactantius, speaking of the exorbitant 
taxes levied by Diocletian, mentions that the colonists abandoned their 
fields and that the fields then became covered with forests. Incursions of 
the forest upon cultivated fields reached to the very walls of the cities and 
even to the centers of inhabited places. 65 

In his history of the forests of France Maury mentions ruins dug up in the 
dense forests of the eastern region, and on the top of a ridge near Orleans 
was found in the midst of a forest a Roman castrum destroyed by the 
Vandals. In the Government of Smolensk in Russia fields and towns 
abandoned in 1812 as a result of the Napoleonic invasion, and later during 
the famine of 1840 to 1850, were very soon overgrown by forests. Similar 
cases are found throughout the United States from Virginia to Florida, where 
forests sprang up on fields abandoned after the Civil War. Even in New 
England with the migration of the population westward many abandoned 
fields have come back to forest and today are being cut over for the second 
and third times. If the climate is favorable and there is no interference from 
man a few decades are sufficient for fields to become changed into dense 
forests. 66 

The Struggle Between Man and Forest 

Cook in speaking of the effect of agriculture on natural vegetation in 
Central America says : 

Many localities which are now occupied by apparently virgin forests are shown by 
archeological remains to be regions of reforestation. Thus in the Senahu-Cahabon district 
of Alta Vera Paz relics of two or three very different types of primitive civilization indicate 
that as many ancient populations have occupied successively the same areas which are 
now being cleared anew by the coffee planters as though for the first time. 

It does not yet appear that any considerable region of forest has been explored in Central 
America without finding similar evidence that the present forests are not truly virgin 
growth." 

And again, speaking of the evidence of antiquity as exemplified by 
the crumbling of large earthenware pots of an earlier civilization, he 
continues : 

We cannot know how long it has taken the pottery to crumble, but we can at least con- 
trast the condition of these decayed pots with other pieces of pottery placed in caves of the 
same district in later prehistoric ages, which still appear fresh and new, as though recently 
burned. And yet the bones beside these apparently new pots have also crumbled nearly 
to dust, and there has been time for the surrounding country to be occupied with old forests 
of hardwood trees, like true virgin growth. 

He also mentions terracing of the land as showing that agriculture was 
formerly extensively practiced and notes the presence of a type of terrace 
evidently designed "to hold drainage water and prevent erosion 

65 Lorenzi, op. oil., pp. 48, 49. 
•« Ibid. 

" O. F. Cook: Vegetation Affected by Agriculture in Central America, Bur. of Plant Industry Bull. No. 145, 
p. 16, U. S. Dept. of Agric, Washington, D. C, 1909. 
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[being] frequently met with in the heavily forested region in eastern 
Guatemala." 6S 

What is regarded by some geographers as evidence of a civilization that 
had arisen in the primeval forest is nothing but the remains of a civilization 
which succeeded in clearing the forest; with the decline of this civilization 
and favored by a warm and moist climate, the forest again took possession 
of the land. 

In regions, however, where the climate is unfavorable or where there is 
even slight interference on the part of man the return of the forest is slow, 
the land is either merely run over with brambles and vines or becomes 
virtually a desert. Thus in the region of Friuli there are ruins of medieval 
castles destroyed during the last years of the Venetian Republic but not yet 
overrun by forest vegetation except ivy. Bishop Ennodio relates that the 
fields of Italy at the time of the wars between Theodoric and Odoacer were 
stripped of their indigenous covering and were overgrown with thorny 
plants. In many uncultivated areas which served as pasture during the 
last centuries of the empire the growth of forests was retarded, if not 
checked altogether, because pasturage on a large scale, as carried on in 
many parts of Italy, made it impossible for the forest to re-establish itself. 
The forests of beech and oak which probably covered the land about Rome 
in early historical times never returned. 69 

The Original Composition of the Forest Changed by Man 

There is another important influence which man has exerted upon the 
forest. The colonization of forest regions not only reduces the forest area 
but radically changes the entire structure and composition of the remaining 
forest. In analyzing the names of places, towns, and cities which are made 
up of words designating forest trees of one kind or another, one is at once 
impressed by the large number made up of the names of hardwood trees and 
the very small number designating pines, spruces, or even fir. 70 Of the 
geographic names of central Europe which indicate the origin of the settle- 
ments in forested regions, nearly 90 per cent point to the existence of 
broad-leaved forests. One can find any number of names indicating an 
origin in a locality where linden was prevalent: Lindewiese, Lindenfels, 
Lindenau, Linden, Lindenhoff. With oak there is even a larger number, of 
which it is enough to mention: Eichendorf, Eichorst, Eichrodt, Eichenfeld, 
Eichstat, Eichwald. Birch also takes a prominent part in giving names 
to many places; as, for instance, Birkenfeld, Birkenhain. Beech is also 
prominently represented, such names as Buchholz and Buchhorn being very 
numerous. Ash also contributed to the names of many towns; as, for 
instance, Eschenbach, Eschweiler. Even alder enters into the formation of 

68 Cook, op. cit., p. 17. 

69 Lorenzi, op. cit. 

70 Richard Marek: Zur Anthropogeographie des Waldes, Geogr. Zeitsckr., Vol. 18. 1012. pp. 1-15. 
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geographic names, as, for instance, Erlau. One looks almost in vain, how- 
ever, for towns or places whose names signify pine or spruce. Once in a 
while one finds such a name as Tannhausen. 71 

From this it is natural to infer that in the past the conifers had not 
the same wide distribution that they now have. As far as Germany is 
concerned, the preponderance of coniferous over broad-leaved trees has 
undoubtedly been brought about artificially by planting pine and spruce as 
the most profitable species. It is also possible that the land first cleared was 
that occupied by broad-leaved forests because of the more fertile soil 
naturally found under such growth, while the poorer sandy soils occupied by 
the conifers remained uncleared and unsettled. In Michigan the repeated 
fires have undoubtedly helped the spread of jack pine and Norway pine at 
the expense of the hardwoods, just as in the South the scrub pine, loblolly 
pine, and the slash pine extended their range at the expense of other species 
also as a result of fires accompanying settlement. In the central Rockies 
fire has changed many a Douglas fir stand into a lodgepole pine forest. This 
change in the composition of the original forest is evidenced throughout the 
entire world. Thus in Sweden, pine successfully competes with fir only in 
the presence of frequent fires, since on burns it comes up and grows faster 
than fir. In Europe it is an interesting fact that the pine extends its range 
parallel with the advance of towns and villages. 

Civilization Dominating Forests 

Over a large part of the world the forest is now conquered. It is not only 
conquered, it is exterminated beyond any possible chance of natural re- 
covery. It has now become important to civilization to preserve and 
restore the forest instead of struggling against it. Out of a land area of 
some 32^ billion acres there is little more than 5 billion acres remaining in 
forest— exclusive of brush land — or only one-sixth of the land area. The 
greatest change of course has taken place in Europe, where of a total land 
area of nearly 2^ billion acres there remain now barely 750 million acres in 
forest. Even of this, two-thirds are found in European Russia and Finland 
and about 250 million acres in the rest of Europe. In some countries — 
Great Britain, for instance — nearly 95 per cent of all the original forest is 
gone. In France, Spain, Belgium, Rumania, and Greece, from 80 to 90 
per cent of the original forest has been destroyed ; in Bulgaria, Serbia, and 
European Russia exclusive of Finland, from 60 to 70 per cent; and in North 
America the original forest has shrunk from some 822 million acres to 463 
million acres in the course of three centuries. 

The Increasing Need of Wood 

The disappearance of the forest, however, has not done away with the 
use of wood by the present civilization ; on the contrary it has only inten- 

71 The situation is similar in Britain. See Kate Qualtrough: Mythology and Mankind. Journ. Manchester 
Geogr. Soc., Vol. 34, 1018, pp. 31-50; reference on p. 35. 
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sified it. Although steel, brick, and concrete are now more and more taking 
the place of wood for structural purposes, industries are arising every day 
which are dependent upon wood as raw material. As a striking illustration 
may be mentioned the pulpwood industry which within a few decades has 
assumed enormous proportions. In 1880 the consumption of pulpwood in 
our own country was barely 300,000 cords ; twenty years later the consump- 
tion had grown to 2,000,000 cords; in ten years more this had more than 
doubled, and at present it has grown to around 6,000,000 cords. In Great 
Britain the total consumption of lumber during the period 1851-1911 
increased fivefold, and the per capita consumption has also steadily in- 
creased, being in 191 1 more than three times what it was 60 years before. 
In spite of the fact that production from German forests has doubled in 
volume within the past century, the imports from other countries have 
steadily increased in amount. While there are factors, such as the 
preservative treatment of wood and the substitution of other materials for 
construction purposes, which may tend to check the consumption of timber, 
it is a feature of modern commercial progress that, in spite of this, consump- 
tion per capita is steadily increasing. 

Not only are the densely populated countries of Europe making heavy 
importations of lumber and other forest products. In our own country 
large sections like the Northeast and the Lake states, which not long ago had 
enormous forest areas and supplied the needs not only of the entire country 
but of other countries, are dependent upon wood from other regions, such as 
the Southeastern Pine Belt and the Pacific coast. This wood has to be 
brought from distances even greater than those over which some of the 
European countries are now importing. Backward countries in various 
parts of the world are now being called upon more and more to meet the 
growing deficit of wood in the world. Armed with powerful logging machin- 
ery and highly developed means of transportation the timber trader invades 
the remaining primeval forests and re-enacts there the same process which 
the European countries had gone through centuries ago — only at a more 
accelerated rate. 

Social and Economic Evils of Forest Devastation 

The clearing of the forest, aside from depriving the thickly settled and 
highly civilized countries of timber needed for their industries, has produced 
other bad economic and social effects. 72 The stripping of the mountain 
forests resulted in the occurrence of torrents, in erosion, in floods, and in a 
general change in the regime of streams. The disappearance of the forest 
has also affected the climate and with the growth of industrialism has 
resulted in the physical deterioration of a large part of the population. Much 
of the forest land that has been cleared on mountain slopes, sandy plains, or 

» The case has been well put by S. T. Dana: Forestry and Community Development, U. S. Dept. of Agric. 
Bull. No. 638 (contribution from the Forest Service), Washington, D. C, 1018. abstracted in the Geogr. Rev. 
Vol. 5, 191 8, pp. 497-498. 
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rocky hills has proved unsuitable for agriculture and has failed to provide 
room for permanent settlement. Just as in the past the primeval forests 
proved a barrier to human settlement, today it is the vast stretches of cut- 
over and burned-over forest lands, unsuited to agriculture which are an 
economic barrier to permanent settlement in many parts of the United 
States, Canada, and other new countries. In the United States alone there 
are over 80,000,000 acres of such idle waste land. The soil too poor to main- 
tain purely agricultural communities and the lumber industry gone with the 
disappearance of the forest and therefore no longer a source of livelihood to 
the local population — there is nothing left to keep the settler on the land. 
The dreary wastes, dismantled sawmills, deserted towns, so common 
throughout the Lake states, Pennsylvania, and other sections of the East, 
are depressing reminders of the day when these regions were the centers of 
lumber production for the entire country and sustained prosperous com- 
munities. 

The products of the forest have now become altogether too valuable and 
no civilized nation can afford forest devastation on a large scale without 
regard to the future possibilities of the land. The demand for forest products 
is now so great that the cutting away of the forest, even on fairly good agri- 
cultural land, is far in advance of the possibility of actual land settlement. 
If the cutting is not followed by another forest growth or the land is not 
taken up by settlers for cultivation, the result is an economic waste and 
reduced production of the primary necessities of life. 

Practically all of the civilized countries of the world have now come to 
realize that there is a point beyond which further clearing of the forest, no 
matter what the density of the population may be, proves detrimental to 
progress itself. Europe reached that point several centuries ago. 

In central Europe the period of the greatest clearing of forest land for 
settlement was practically completed by the end of the thirteenth century, 
although considerable clearing has taken place since then in the more remote 
districts and particularly in the Alps. In the Canton of Zurich it is very 
definitely established that for the last 250 years the forest area has been 
reduced only 2.85 per cent. Better agricultural methods which made it 
possible to produce larger crops on smaller areas and the apparent evils 
resulting from the destruction of forests on mountain slopes led to adoption 
of legislative measures for the purpose of checking further clearing of forest 
on non-agricultural land. 

The lesson of the older countries found a reaction also in countries still 
having abundant forests. In practically the entire civilized world a new 
economic force has now been born — a general appreciation of the value of 
forests and a movement toward the introduction of rational forest manage- 
ment. There is no doubt whatever that in civilized countries there is 
enough accessible actual and potential forest land not suitable for agriculture 
to produce under proper management timber enough to supply indefinitely 
the world's great demand. 
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The New Movement Toward Rational Management 

Nearly every civilized country at the present time has adopted or is 
considering measures for the perpetuation of the existing forests, or even for 
extending their present area. Thus England which, because of her insular 
position and proximity to countries still possessing vast forest areas and 
because of her cheap water transportation, could best of all get along with a 
small forest area has now, as a result of bitter experience during the war, 
worked out a plan for planting some 1,700,000 acres and providing a forest 
area sufficient to sustain her domestic needs in case of emergency for three 
years. France, which for over a century has been carefully husbanding her 
forests, is further elaborating plans for their careful management and is 
enlarging her forest nurseries for extensive planting. Germany, Switzerland, 
Italy, Norway, Sweden, and New Zealand are also considering means of 
increasing forest products. Even in our own country the maintenance and 
protection of existing forests has become a pressing question of the day. 

Nearly all of the forests now found in western Europe are man-made. 
With increase in population more intensive use of all resources became 
necessary, especially of those resources which through more intensive 
application of labor, knowledge, and skill could be made to produce more 
fully. Forests being a poor-land crop prove more profitable than agricultural 
crops on non-agricultural lands. The day of the forester — the timber 
farmer — has now arrived in practically all densely populated countries 
of the world, and his work is to secure forest crops by human skill just 
as food crops are now being secured. Nor is the less material r61e of the 
forest being overlooked. In order to offset deterioration in the physical 
and ethical well-being of the people crowded in industrial centers with 
poor housing facilities, state and municipal forests are being established 
as a source of healthy recreation for the densely populated countries of 
Europe. 

The new forest may be different from the original forest which once 
occupied the ground. It certainly bears a more utilitarian aspect. The 
trees that are being grown are not always of the kind that nature would 
prefer to produce under given conditions of climate and soil, but are those 
which man needs most. Just as intensive farming has increased the pro- 
duction of the land, so the forester is now producing five to ten times as 
much useful material as nature unaided produced before. Although the 
man-made forest may not have the beauty and grandeur of the wild woods 
which were the result of the free play of natural forces, it has a new beauty — 
the beauty of orderliness and usefulness. It is no less an important factor 
in civilization from the ethical and geographical point of view, because at 
present the economic principle is applied to it, as it is now being applied 
to the raising of agricultural crops. 73 

™ B. E. Fernow: The Relation of Forests to our Civilization, Journ. of Agriculture, Univ. of California. Vol. 
4, 1916, p. 76. 



